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TITLE OF THE INVENTION 
RECORDING AND REPRODUCING APPARATUS AND A METHOD 
THEREOF 

CROSS-REFERENCE TO RELATED APPLICATIONS 
5 This application is based upon and claims the 

benefit of priority from the prior Japanese Patent 
Application No. 11-373519 , filed December 28, 1999, the 
entire content of which are incorporated herein by 
reference. 

10 BACKGROUND OF THE INVENTION 

This invention relates to a recording and 
reproducing apparatus and to a method of recording and 
reproducing contents. 

Most of the conventional portable audio players 

15 which have a recording and reproducing function use 

such medium as a magnetic tape, a magneto-optical disk 
and others, and these players have a rotary drive 
mechanism and accordingly have such problems as the 
electric power consumption being relatively large, and 

20 there being a limit to the miniaturization of the 

device . 

in recent years, MP 3 players have been developed 
using an audio-compression technique of MPEG-1 audio 
layer 3 which is capable of compressing the data amount 
25 to 1/10 of an audio CD (compact disk) without 

deteriorating the sound quality. Since the data can be 
stored in a semiconductor memory, MP 3 player is power 



saving and small. A light and compact portable audio 
player dealing with audio data for MP3, however, has a 
difficulty. 

The difficulty occurs when the user tries to 
5 record new audio data in this portable audio player. 

It is necessary to connect the portable audio player 
with another device to reproduce content, and then to 
have the device start reproduction of a content and at 
the same time have the portable audio player start 
10 recording of another content. It is more troublesome 

than expected. 

Concretely, in order to store (record) audio data 
in a portable audio player, in addition to the portable 
audio player, a device to reproduce audio data, for 
15 example, a CD player and others, is necessary. An 

output terminal of the device to reproduce audio data 
and an input terminal of the portable audio player are 
connected by means of a cable. When a digital signal 
is used, a cable for a digital signal such as an 
20 optical cable is employed, whereas when an analog 

signal is used, a cable for an analog signal is used 
for connection. 

Storage medium for recording content, such as a 
semiconductor memory card, are set in the portable 
25 audio player, and the player stands ready for storage 

(recording) . 

The reproducing device prepares to reproduce 
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content, and when the reproducing device gets ready, 
the storing (recording) operation of the portable audio 
player is started, and then the reproduction operation 
of audio data by means of the reproducing device is 
5 carried out. Thus, the data is stored (recorded) in 

the storage medium. When the recording is done by 
means of a digital signal, it is possible to start the 
storage (recording) automatically if only audio data is 
reproduced . 

10 In order to finish the storage, first the storage 

of the portable audio player is completed, and then the 
reproduction of the content reproducing device is 
completed. When a digital signal is used for storage, 
it is possible to complete the storage of the portable 

15 audio player only by finishing the audio data 

reproduction operation of the reproducing device. 

In the above-described method, however, each time 
new content is stored in the storage medium, it is 
necessary to prepare both the content reproducing 

20 device and the portable audio player. 

When a personal computer is used as a content 
reproducing device, it is possible for the personal 
computer to control the start or stop of the recording 
of the portable audio player, but it is not possible 

25 for the portable audio player to control the personal 

computer; accordingly, when the user records content in 
the storage medium, the user needs to operate both the 



content reproducing device and the portable audio 
player in time to each other. 

Since the user needs to set up a number of 
operation steps to store content, such as the 
connection of two devices by means of a cable, the 
reproduction and recording operations of respective 
devices, and others, it takes time and knowledge to 
operate the devices; therefore, only a limited number 
of users are capable of operating the devices. 

Because the portable audio player with an 
insufficient CPU resource is not capable of executing a 
recording mode and a reproducing mode at the same time, 
the user needs to stop the reproduction to record audio 
data and to stop the recording to reproduce audio data. 
Accordingly, the user cannot listen to songs which the 
user wants to in storing the content, and cannot store 
the data in listening to songs. It is inconvenient. 

As described above, conventionally, in order to 
record new content from an audio data reproducing 
device to a portable audio player, it is necessary to 
connect the two devices and operate the devices 
separately in time to each other. That is, it is 
necessary to execute the reproduction operation of the 
reproducing device, and to execute the recording 
operation of the portable audio player. Thus, the 
conventional device needs a troublesome operation to 
record content; hence it is desirable to improve the 
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operationally . 

In addition, in recording content such as audio, 
it was possible to listen to the content to be recorded 
by means of a monitor, but it was impossible to listen 
5 to audio data which the user wants to listen to other 

than the content being recorded because it was 
impossible to record or reproduce two contents at the 
same time. 

BRIEF SUMMARY OF THE INVENTION 

10 Accordingly, it is an object of the present 

invention to provide a recording and reproducing 
apparatus which is capable of reproducing a certain 
content and recording other content at the same time. 
Another object of the present invention is to 

15 provide a recording and reproducing apparatus which is 

capable of recording a content without a complicated 
setting or operation. 

According to the present invention, there is 
provided a recording and reproducing apparatus 

2 0 comprising means for recording a content supplied from 

an external device, means for reproducing the content, 
means for detecting that said reproducing means 
performs a reproduction when a recording command is 
issued, and means for disabling said reproducing means 

25 and enabling said recording means when said detecting 

means detects that said reproducing means performs the 
reproduction . 
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According to the present invention, there is 
provided another recording and reproducing apparatus 
comprising means for recording a content supplied from 
an external device, means for reproducing the content, 
5 means for detecting that the apparatus is connected to 

the external device, means for setting an operation 
mode, and means for controlling said recording means 
and said reproducing means in accordance with the 
operation mode when said detecting means detects that 

10 the apparatus is connected to the external device. 

According to the present invention, there is 
provided a still another recording and reproducing 
apparatus comprising means for recording a content 
supplied from an external device, means for reproducing 

15 the content, the reproducing means buffering content 

data before reproduction, means for detecting that a 
sufficient amount of the content data is buffered when 
a recording command is issued during reproduction, and 
means for enabling said recording means when said 

2 0 detecting means detects that the sufficient amount of 

the content data is buffered. 

According to the present invention, it is possible 
to record a content supplied from the external device 
without a complicated setting or operation. 

25 Further, according to the present invention, it is 

possible to reproduce a content and record another 
content at the same time. 
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Additional objects and advantages of the present 
invention will be set forth in the description which 
follows, and in part will be obvious from the 
description, or may be learned by practice of the 
5 present invention. 

The objects and advantages of the present 
invention may be realized and obtained by means of the 
instrumentalities and combinations particularly pointed 
out hereinafter. 
10 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

The accompanying drawings, which are incorporated 
in and constitute a part of the specification, 
illustrate presently preferred embodiments of the 
present invention and, together with the general 
15 description given above and the detailed description of 

the preferred embodiments given below, serve to explain 
the principles of the present invention in which: 

FIG. 1 is a diagram showing the entire system of a 
first embodiment according to the present invention; 
20 FIG. 2 is a flow chart explaining the first 

embodiment according to the present invention; 

FIG. 3 is a flow chart explaining a second 
embodiment according to the present invention; 

FIG. 4 is a flow chart explaining a third 
25 embodiment according to the present invention; 

FIG. 5 is a flow chart explaining a fourth 
embodiment according to the present invention; 
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FIG. 6 is a flow chart explaining a fifth 
embodiment according to the present invention; 

FIG. 7 is a flow chart explaining the fifth 
embodiment according to the present invention; and 
5 FIG. 8 is a flow chart explaining a sixth 

embodiment according to the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
A preferred embodiment of a recording and 
reproducing apparatus and method according to the 
10 present invention will now be described with reference 

to the accompanying drawings. 
First Embodiment 

FIG. 1 is a block diagram of a portable audio 
player (a player hereinafter) as an embodiment of a 
15 recording and reproducing apparatus according to the 

present invention. The player 1 comprises a CPU 
(processor) 2 which is a center of operations and 
control; a ROM 3 which is a read-only memory to store 
programs and others; a RAM 4 which is a random-access 
20 memory used for storing data temporarily and executing 

programs; a medium I/F 5 which is an interface with 
which such devices as a memory card are connected and 
which thereby transmits and receives a content; a 
peripheral I/F 6 which is an interface connected with 
25 the content reproducing device by a standard connector 

such as an USB (Universal Serial Bus) connector and 
transmitting and receiving data in bi-directional 
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manner; an audio I/F 7 which is an interface for 
outputting an audio signal to the outside; a user I/F 8 
which is an interface with a manual operation means; a 
flash memory 9 used for recording content and for other 
5 purposes; and a display device 10 used for displaying 

operations and status such as a liquid crystal display 
(LCD) panel, all of which being connected by internal 
buses. As a peripheral device, a memory card 11 is 
connected to the medium I/F 5, a personal computer 12 

10 used as a reproducing device is connected to the 

peripheral I/F 6 via USB cable 14, and an earphone 13 
is connected to the audio I/F 7. It is possible to use 
a CD player instead of the personal computer 12, and a 
speaker instead of the earphone 13. As a two-way 

15 connector, not only USB connector but an IEEE 1394 and 

others may be employed. 

The ROM 3 contains a program for reading and 
reproducing the command stored in the memory card 11 
connected via the medium I/F 5, a program for storing 

20 the data from the peripheral I/F 6 in the memory card 

11, and the like. 

The CPU 2 executes the programs stored in the ROM 
3 . The RAM 4 is used as a temporary work memory when 
the CPU 2 executes the programs in the ROM 2 . 

25 The user l/F 8 is connected with a plurality of 

button switches 8a formed in the main body of the 
player 1. Among these switches 8a, there are a volume 
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switch for adjusting the volume, reproduction and stop 
switches giving commands to reproduce or stop 
reproduction, forward and backward skip switches, a 
power switch for the ON/OFF operation of the power 
5 source, and a recording switch for recording the 

content. The user I/F 8 is an interface for giving the 
CPU 2 the information to the effect that the above 
switches are operated. 

The portable audio player according to the first 

10 embodiment is configured in such a way that only by 

pressing the recording switch of the player, when the 
player is reproducing the content, the player can 
automatically stop reproduction and start recording of 
the content given by the personal computer 12, or 

15 irrespective of whether the player is not operating or 

whether the power is off, the player can automatically 
record the content from the personal computer 12. 

The peripheral I/F 6 employs an USB interface 
which can transmit data in bi-direction manner, one of 

20 the standard connecting interfaces of the personal 

computer 12 . 

The medium I/F 5 is an interface which reads out 
data from or writes data in the memory card 11. The 
memory card 11 stores compressed audio content in PCM 
25 (Pulse Coded Modulation) form, ADPCM (Adapted PCM) form 

or MP 3 ( MPEG- Audio Layer 3) form, MPEG-2 AAC (Advanced 
Audio Coding) form and others; when the content from 
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the personal computer 12 via the peripheral I/F 6 is 
recorded in the memory card 11, the above-mentioned 
audio content in a file form is output via the USB 
cable 14, the peripheral I/F 6 and can be stored in the 
5 memory card 12 as a file. 

The audio I/F 7 comprises a D/A converter which 
converts a digital signal into an analog signal, an 
amplifier which amplifies an analog signal obtained 
after the conversion by the D/A converter, and a 

10 terminal (output terminal) which outputs an analog 

signal amplified by the amplifier to the outside, and 
the user can hear the reproduced sound by connecting 
the earphone (or headphone) 13 to the output terminal 
and thereby converting an analog signal into sound. 

15 The memory card 11 can be fitted on or removed 

from the player 1 freely, and when the memory card 11 
is fitted on the player 1 , if the user operates the 
reproducing switch, the CPU 2 accordingly executes the 
program in the ROM 3 so that the content recorded in 

2 0 the memory card 11 may be converted into a 

predetermined data form, and output to the earphone 13 
via the audio I/F 7. 

The display device 10 displays the results of a 
given operation, and others. 

25 The personal computer 12 connected to the player 1 

is supposed to have the content to be recorded in the 
player 1 and a transmission program thereof. 
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That is, the content is stored in the personal 
computer 12, which is provided with a program for 
transmitting the stored content; this transmission 
program functions in such a way that when executed, the 
5 program prepares to transmit the content specified by 

the user, uses a built-in external i/F with the USB 
connector to transmit data to or receive data from the 
player 1 , and when the program receives a content 
request signal from the player 1 via the built-in 

10 external I/F, after outputting a content output 

notification, the program begins to transmit the 
content specified by the user. The personal computer 
12 also has a function of transmitting an end-of- 
content notification to the player 1 when the whole 

15 content is transmitted. 

The operation of the player 1 according to the 
first embodiment configured as described above is 
described with reference to an operation flow chart 
shown in FIG. 2. The player 1 according to the first 

20 embodiment is characterized in that the content can be 

recorded with a single operation under any conditions. 

In order to record the content, the player 1 is 
connected with the personal computer 12 through the 
peripheral I/F 6 by means of the USB cable 14. 

25 Naturally, the personal computer 12 has the content to 

be recorded and the transmission program of the content. 
When the user makes the personal computer 12 execute 
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the transmission program of the content and specifies 
the content and then gives an command to execute the 
transmission, the personal computer 12 prepares to 
transmit the content, functions so that the content may 
5 be transmitted to and received from the player 1 using 

the built-in external I/F with the USB connector, and 
waits for the content request signal from the player 1 
through the external I/F. 

In the player 1, the CPU 2 which executes the 

10 programs determines whether or not if a recording 

button is depressed in step S51. If the recording 
button is depressed, the CPU 2 determines the current 
status of the player 1 at that time ( step S52 ) . 

If the determination shows that the player 1 is 

15 reproducing content, the CPU 2 makes the player 1 stop 

reproduction (step S53). The CPU 2 proceeds to step 
S54. If the determination in step S52 shows that the 
power is on but that the player 1 is stopped, the CPU 2 
directly proceeds to step S54. If the determination in 

20 step S52 shows that the power is off, the CPU 2 

proceeds to step S55, and controls the power source so 
that the power is on, and thereafter proceeds to step 
S54. 

In step S54, the CPU 2 output a content request 
25 signal to the personal computer 12 via the peripheral 

I/F 6. On receiving the content request signal, the 
personal computer 12 outputs a content output 
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notification (step S55), while the player 1, on 
receiving the output notification, starts recording of 
content in the memory card 11 (step S57). 

As described above, the content is stored in the 
5 personal computer 12, which is provided with a program 

for transmitting the stored content; this transmission 
program functions in such a way that when executed, the 
program prepares to transmit the content specified by 
the user, uses the external I/F with the USB connector 

10 to transmit data to or receive data from the portable 

audio player 1 , and when the program receives the 
content request signal from the player 1 via the 
external I/F, after outputting a content output 
notification, the program begins to transmit the 

15 content specified by the user. 

Accordingly, after the player 1 outputs the 
content request signal in step S54, the personal 
computer 12, after outputting the content output 
notification, starts to transmit the content specified 

2 0 by the user. 

In the player 1 , the CPU 2 , after receiving the 
content output notification from the personal computer 
12 (step S56), receives the content transmitted from 
the personal computer 12 through the peripheral I/F 6, 

25 and records the content in the memory card 11 through 

the medium I/F 5 (step S57). 

When the transmission of the content to be 



- 15 - 



recorded is completed, the personal computer 12 outputs 
an end-of -content notification, and the player 1, on 
receiving the notification (step S58), stop recording 
of content in the memory card 11 (step S58). 
5 As a result, irrespective of whether the player 1 

is reproducing or stopped, or the power is off, it is 
possible to receive the content and record the content 
in the memory card immediately only with an operation 
of a recording switch; therefore it is possible to 

10 receive and record new content easily. 

As described above, the recording and reproducing 
apparatus according to the present embodiment comprises 
the interface for being connected with the external 
device which is capable of bi-directional communication, 

15 the storage medium capable of recording and reproducing 

the content such as audio and visual data, and the 
recording operation switch to perform a recording 
operation. The recording and reproducing apparatus, 
after the recording operation switch is operated, 

20 determines the current status of the apparatus, stops 

reproduction when the content is reproduced, turns on 
the power when the power is off, or without doing 
anything otherwise so that the content received through 
the interface can be recorded in the storage medium. 

25 Thus, only by connecting the external device 

providing the content such as audio and visual data 
through the interface for being connected with the 
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external device and by operating the recording 
operation switch, the recording of the received content 
in the storage medium gets ready; therefore it is 
possible to record a variety of content such as audio 
5 and visual data from the external device in the storage 

medium easily without complicated operations. 

It may be possible to modify the first embodiment 
such that the stopped reproduction (at step S53) is 
automatically restarted after the recording is 

10 completed (step S59). 

Other embodiments of the recording and reproducing 
apparatus and method according to the present invention 
will be described. The same portions as those of the 
first embodiment will be indicated in the same 

15 reference numerals and their detailed description will 

be omitted. 
Second Embodiment 

In the above embodiment, it is possible to record 
content easily in the storage medium with one touch of 

20 the recording switch of the player 1 without operating 

the external device as content reproducing device and 
the player 1 as recording device in time to each other, 
and accordingly it is possible to stop the reproduction 
automatically even when the content is reproduced so 

25 that the content may be recorded. 

The second embodiment of recording and reproducing 
apparatus will be described below which is capable of 
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recording content other than content being reproduced 
and reproducing the content without interrupting, and 
of recording and reproducing the contents at the same 
time. 

5 The basic constitution of the player 1 in the 

second embodiment is as shown in FIG. 1, and all the 
components have the same function as that of the 
components described in the first embodiment except the 
program of the ROM 3 and the user I/F 8; therefore only 

10 different components will be described here. 

In the second embodiment, so that it may be 
possible to record and reproduce different contents at 
the same time, the program of the ROM 3 is capable of 
executing the recording operation and the reproducing 

15 operation simultaneously. When the content is 

reproduced, content is spooled in the memory (RAM 4) 
and then the reproducing is started, thereby it is 
possible to reproduce the content without interruption 
when the received content is recorded. For that 

20 purpose, the ROM 3 is programmed in such a way that it 

is possible to record and reproduce the contents 
simultaneously and to starting reproduction after a 
sufficient amount of data (more than the required 
amount preset so that the content may be reproduced 

25 without interruption) is spooled in the RAM 4. 

Therefore, the received content can be recorded while 
another content is reproduced. Since the recording of 
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the content transmitted from the personal computer 12 
is started when the personal computer 12 transmits a 
recording command, the personal computer 12 is 
programmed to transmit the recording command before 
5 transmitting the content to the player 1 which records 

the content. When the personal computer 12 receives a 
standby command from the player 1, the personal 
computer 12 waits for executing the transmission of the 
content until the standby command is cancelled; when 

10 the standby command is cancelled, that is, when the 

personal computer 12 receives a data output permission 
notification from the player 1, the personal computer 
12 starts transmission of the content. 

Accordingly, in the player 1, the program of the 

15 ROM 3 is configured such that when the player 1 is 

ready to reproduce the content, if the amount of the 
spooled data to be reproduced is not enough, the player 
1 transmits the standby command to the personal 
computer 12 through the peripheral I/F 6 until a 

2 0 sufficient amount of the spooled data (at least the 

above-mentioned required amount, or more) is detected; 
and when the spool of the content is completed, the 
player 1 outputs the data output permission 
notification. 

2 5 The personal computer 12 has a function of 

transmitting an end-of -content notification to the 
player 1 when the transmission of the content is 
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completed. 

The operation of the player 1 according to the 
second embodiment configured as described above will be 
described below with reference to an operation flow 
5 chart shown in FIG. 3. 

The personal computer 12 connected to the player 1 
stores the content to be recorded in the player 1 and 
the transmission program thereof. 

That is, the content is stored in the personal 
10 computer 12, which is provided with a program for 

transmitting the stored content; this transmission 
program functions in such a way that when executed, the 
program prepares to transmit the content specified by 
the user, uses the built-in external I/F with the USB 
15 connector to transmit data to or receive data from the 

player 1, and when the program receives a content 
request signal from the player 1 via the built-in 
external I/F, after outputting a content output 
notification, the program begins to transmit the 
20 content specified by the user. 

The player 1 and the personal computer 12 are 
connected through the peripheral I/F 6 by means of the 
USB cable 14. 

The user operates the personal computer 12 having 
25 the content to be recorded and the transmission program 

of the content to execute the transmission program of 
the content, and gives an command to execute the 
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transmission after specifying the content. 

The personal computer 12 prepares to transmit the 
content, functions so as to transmit data to or receive 
data from the player 1 through the built-in external 
5 I/F using the USB connector and thereby transmit a 

recording command to the player 1 through the built-in 
external I/F. The personal computer 12 waits for a 
data output permission notification from the player 1. 
In the player 1, on the other hand, the CPU 2 

10 executing the program of the ROM 3 performs the process 

as follows . When the CPU 2 starts to execute the 
program (step S90), the CPU 2 first determines whether 
or not the CPU 2 is recording a content or whether or 
not a recording command is supplied from the personal 

15 computer 12 or the user I/F 8 (button switches 8a) 

(step S91). If the CPU 2 determines that a content is 
being recorded or there is the recording command, the 
CPU 2 proceeds to step S100. 

In step S91, if the CPU 2 determines that there is 

2 0 no recording command or a content is not being recorded, 

then the CPU 2 determines whether or not the CPU 2 is 
reproducing a content or whether or not there is a 
reproduction command supplied from the user I/F 8 or 
from the personal computer 12 (step S92). If the CPU 2 

25 determines that it is not the case in step S92, the CPU 

2 returns to step S91; if the CPU 2 is reproducing a 
content or there is the reproduction command, the CPU 2 



proceeds to step S93, where the CPU 2 reads the data 
from the memory card 11, and then spools the data in 
the memory (RAM 4) and reproduces the data in step S94. 

In step S91, if the CPU 2 determines that a 
content is being recorded or there is the recording 
command, the CPU 2 proceeds to step S100, where the CPU 
2 determines whether or not the CPU 2 is reproducing a 
content or whether there is the reproduction command. 
If the CPU 2 determines that neither is the case in 
step S100, the CPU 2 proceeds to step S105. 

If the CPU 2 determines in step S10 0 that the CPU 
2 is reproducing a content or there is the reproduction 
command, the CPU 2 determines whether or not there is a 
sufficient amount of data spooled in the memory (RAM 4) 
at the time of reproduction (step S101). 

If there is not a sufficient amount of spooled 
data, the CPU 2 outputs a data output standby command 
to the personal computer 12 (step S102), reads the data 
from the memory card 11 (step S103), and spools the 
data in the memory (RAM 4) (step S104). The 
reproduction is continued all the while. 

The personal computer 12, on receiving the data 
output standby command, waits for the transmission of a 
content until the standby command is cancelled. Thus, 
the player 1 can be devoted to reproduction, and the 
data required to make it possible for the content to be 
reproduced without interruption can be spooled in the 
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memory . 

When a sufficient amount of data is spooled, the 
CPU 2 outputs a data output permission notification to 
the personal computer 12 (step S105). On receiving the 
5 notification, the personal computer 12 outputs a 

content as packet data, while the player 1 receives the 
data and takes in the content and records the data in 
the RAM 4 (step S106). 

When the receiving of the packet data is completed, 

10 the CPU 2 determines whether or not whether the whole 

content to be received is received based on an end-of- 
content notification transmitted from the personal 
computer 12 (step S107). If the end-of-content 
notification is active, the CPU 2 determines that the 

15 transmission of content is completed, and records the 

data stored in the RAM 4 in the memory card 11 (step 
S108), and returns to step S91. 

In the end-of-content notification is inactive in 
step S107, the CPU 2 determines that there remains some 

2 0 data to be received, outputs a data output permission 

notification to the personal computer 12 in step S109, 
records the received data in the memory card 11 in step 
SI 10, and then returns to step S91. 

By setting the above operation steps, it is 

25 possible for the player 1 to record and reproduce 

different contents simultaneously, and if there is not 
a sufficient amount of the spooled data to be 
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reproduced, the player 1 temporarily stops the 
receiving of the content to be recorded to give the 
reproduction priority, and therefore the recording can 
be performed automatically only by a command from the 
5 personal computer 12. 

As described above, the recording and reproducing 
apparatus according to the second embodiment comprises 
the interface for being connected with the external 
device which is capable of bi-directional communication 

10 the storage medium capable of recording and reproducing 

the content such as audio and visual data, and the 
spool memory ( RAM 4 ) to spool the data to be reproduced 
The recording and reproducing apparatus determines the 
status thereof on receiving a content recording command 

15 from the external device, and when a content is being 

reproduced, if a sufficient amount of the data to be 
reproduced is spooled in the spool memory, permits the 
receiving of the content and has the content received 
through the interface recorded in the storage medium. 

20 If there is not a sufficient amount of the spooled data 

the receiving of the content is suspended until there 
is a sufficient amount of the spooled data, and the 
receiving of the content is permitted after there is a 
sufficient amount of the spooled data, then, the 

25 content received is recorded in the storage medium. 

As is described above, the player 1 in this 
embodiment reproduces the content after the content is 



spooled in the spool memory (RAM 4). When the player 1 
receives a content recording command from the personal 
computer 12, the player 1 determines the status thereof. 
When a content is being reproduced, if there is a 
5 sufficient amount of the spooled data to be reproduced, 

the receiving of the content is permitted, and the 
content received through the interface from the 
external device is recorded in the storage medium. If 
there is not enough amount of the spooled data, the 

10 receiving of the content is permitted after there is 

enough amount of the spooled data, and then, the 
received content is recorded in the storage medium. 

Accordingly, it is possible to reproduce content 
such as audio and visual data without interruption and 

15 to perform recording simultaneously and automatically. 

There can be provided a portable audio player capable 
of recording and reproducing simultaneously which is 
extremely easy to handle. 
Third Embodiment 

2 0 In the above embodiments, it is possible to record 

and reproduce the contents simultaneously. The third 
embodiment will be described below which is capable of 
stopping the reproduction and recording the content 
automatically, or recording the content automatically 

25 after the completion of the reproduction according to 

the operation mode set up in the player 1 upon being 
connected by means of a cable to the personal computer 
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12 which provides the content. 

in this embodiment too, the basic constitution of 
the player 1 is as shown in FIG. 1, and all the 
components have the same function as that of the 
5 components described in the first embodiment except the 

program of the ROM 3 and the user I/F 8. Accordingly, 
only different components will be described here. 

In a portable audio player in the third embodiment 
is provided with a plug and play function of 

10 automatically detecting and recognizing the connection 

with the external device and enabling the use thereof, 
which recent personal computers have. This function 
enables the program in the ROM 3 to prepare to start 
the communication when the personal computer 12 and the 

15 player 1 are connected by means of a bi-directional 

communication cable, for instance, the USB cable 14, 
and thereafter to start the execution. 

The user I/F 8 is connected to a plurality of 
switches formed in the main body of the player 1 . 

20 Among these switches, there is a volume switch, a 

reproduction and stop switch, forward and backward skip 
switches, a power switch, a switch for recording in the 
memory card 11, and a mode setting switch to set up the 
operation mode of the reproduction and recording of the 

25 content. 

The mode setting switch is capable of selecting 
one of the following four modes and performing the 
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setting. 

Mode 1: This is a reproduction priority mode 
having a function "Continue reproduction if it is 
connected to external device during reproduction." 
5 Mode 2 : This is a recording priority mode having 

a function "Stop reproduction if it is connected to 
external device during reproduction and automatically 
record content . " 

Mode 3: This is a post-reproduction recording 

10 mode having a function "Wait until reproduction is 

completed if it is connected to external device during 
reproduction, and after reproduction is completed, 
automatically record content." 

Mode 4 : This is a post-recording reproduction 

15 mode having a function "Temporarily stop reproduction 

if it is connected to external device during 
reproduction, and wait until content is completely 
recorded, and after recording is completed, restart the 
interrupted reproduction." 

2 0 The program in the ROM 3 is made so as to be able 

to execute each of the above modes so that the 
operation and control may be carried out according to 
each of the modes, and the contents of the set mode can 
be stored in the flash memory 9 . 

25 In this embodiment, the information of the set 

mode is stored in the flash memory 9, and when the USB 
cable 14 is connected to the peripheral I/F 6, the 
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program performs an operation according to the content 
of the setting by reading the set up information in the 
flash memory 9. 

The operation of the player 1 according to the 
5 third embodiment configured as described above will be 

described below with reference to an operation flow 
chart shown in FIG. 4. 

The personal computer 12 connected to the player 1 
stores the content to be recorded in the player 1 and 
10 the transmission program thereof. 

That is, the content is stored in the personal 
computer 12, which is provided with the program for 
transmitting the stored content; this transmission 
program functions in such a way that when executed, the 
15 program prepares to transmit the content specified by 

the user, using the external I/F with the USB connector 
to transmit data to or receive data from the player 1 . 
When the program receives a content request signal from 
the player 1 via the external I/F f after outputting a 
20 content output notification, the program starts to 

transmit the content specified by the user. 

The user operates the personal computer 12 having 
the content to be recorded and the transmission program 
of the content to execute the content transmission 
25 program, and the user gives an command to execute the 

transmission after specifying the content. 

The player 1 and the personal computer 12 are 
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connected by means of the USB cable 14. 

The personal computer 12 prepares to transmit the 
content, functions so as to transmit data to and 
receive data from the player 1 through the external I/F 
5 using the USB connector, and thereby transmits a 

recording command to the player 1 through the external 
I/F. The personal computer 12 waits for a data output 
permission notification from the player 1. 

In the player 1, on the other hand, the CPU 2, by 

10 executing the program in the ROM 3, executes the 

process as in a flow chart in FIG. 4 

The CPU 2 of the player 1 which is executing the 
program, when the cable 14 is connected (step SI), 
determines whether or not the content is being 

15 reproduced (step S2 ) . If the CPU 2 determines that the 

content is being reproduced, the CPU 2 sets the status 
flag at "1" (step S3a), and then reads the setting 
content of the operation mode from the flash memory 9 
and based on the information determines the operation 

20 mode (step S4) . 

If the CPU 2 determines that the content is not 
being reproduced in step S2, the CPU 2 sets the status 
flag at "0" in step S3b and proceeds to step S4. If 
the set mode is the reproduction priority mode in step 

25 S4, the CPU 2 proceeds to step Sll, where the CPU 2 

determines whether or not the status flag is "1". If 
the status flag is determined "1", the CPU 2 changes 
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the status flag back to "0" and transmits a recording 
inhibition notification to the personal computer 12 in 
step S13. The player 1 continues reproduction of the 
content (step S14). 
5 If the status flag is determined "0" in step Sll, 

the CPU 2 determines that the player 1 is stopped or 
the power is off, and proceeds to step S22. 

In step S22, the CPU 2 transmits a recording 
permission notification to the personal computer 12, 
10 which accordingly transmits back the content. The CPU 

2 receives the content and records the content in the 
memory card 11 through the medium I/F 5 (step S23). On 
receiving an end-of -content notification from the 
personal computer 12 (step S24), the CPU 2 stops the 
15 recording (step S25) and determines the operation mode 

and the status flag (step S26). If the status flag is 
determined "0" or the operation mode is the recording 
priority mode or the post-reproduction recording mode, 
the CPU 2 finishes the process (step S28). 
20 If the operation mode is the post-recording 

reproduction mode, and the status flag is "1", the CPU 
2 restarts the reproduction (step S27). 

In step S4, if the CPU 2 determines that the set 
mode is the recording priority mode or the post- 
25 recording reproduction mode, the CPU 2 proceeds to step 
S21 and stops the reproduction. In step S22, the CPU 2 
transmits a recording permission notification to the 
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personal computer 12. The personal computer 12 
accordingly transmits the content to be recorded, which 
the CPU 2 records in the memory card 11 (step S23). 
When the whole content is transmitted, the personal 
5 computer 12 transmits an end-of -content notification 

(step S24), and accordingly the recording is stopped 
(step S25) . 

In step S26, the CPU 2 determines the operation 
mode and the status flag, and if the status flag is 
10 determined "1" and the operation mode is determined the 

post-recording reproduction mode, in step S2 7, the CPU 
2 restarts reproduction of the content, while if the 
status flag is determined "0" or the operation mode is 
determined the recording priority mode or the post- 
15 reproduction recording mode, the CPU 2 stops in step 
S28. 

In step S4, if the mode setting is determined the 
post-reproduction recording mode, then the CPU 2 
determines whether or not the status flag is "1" (step 

20 S31). If the flag is "1", the CPU 2 determines that a 

cable is connected during the reproduction of the 
content, and changes the status flag back to "0" (step 
S32) and transmits a recording inhibition notification 
to the personal computer 12 (step S33). 

25 The personal computer 12, on receiving the 

recording inhibition notification from the player 1, 
waits until a recording permission notification is 
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transmitted from the player 1 . The player 1 continues 
the reproduction of the content, and when the 
reproduction of the content is completed (step S34), 
the CPU 2 outputs a recording permission notification 
5 to the personal computer 12 (step S22). 

Thereafter, the CPU 2 executes the same processes 
and operations as steps S23 to S2 8 in the case of the 
recording priority mode. 

If the status flag is "0" in step S31, the CPU 2 
10 determines that the content is not reproduced when the 

USB cable 14 is connected, and proceeds to step S22. 
Thereafter, the same processes and operations as steps 
S23 to S28 in the case of the recording priority mode 
are executed. 

15 As described above, it is possible to provide a 

portable audio player capable of stopping the 
reproduction and recording the content automatically, 
or of recording the content automatically after the 
reproduction is completed, according to the preset 

20 operation mode by connecting the player with the 

personal computer 12 which provides the content. 

The recording and reproducing apparatus in the 
third embodiment comprises the interface for being 
connected with the external device by means of a bi- 

25 directional communication cable, and the storage medium 

capable of recording and reproducing the content such 
as audio and visual data. The recording and 
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reproducing apparatus starts the recording operation of 
the received content when the communication cable is 
connected, and is capable of selecting one of: 

( 1 ) the reproduction priority mode having a 

5 function of continuing the reproduction of the content 

if a bi-directional communication cable is connected 
during the reproduction of the content; 

( 2 ) the recording priority mode having a function 
of stopping the reproduction of the content if a cable 

10 is connected during the reproduction of the content and 

recording the content received from the external device 
in the storage medium; 

( 3 ) the post-reproduction recording mode having a 
function of waiting until the completion of the 

15 reproduction of the content being reproduced if a cable 

is connected during the reproduction of the content, 
and after the completion of the reproduction, receiving 
the content from the external device and recording the 
data in the storage medium; and 

20 (4) the post-recording reproduction mode having a 

function of stopping temporarily the reproduction of 
the content being reproduced if a cable is connected 
during the reproduction of the content, recording the 
content transmitted from the external device in the 

25 storage medium, and after the completion of the 

recording, resuming the interrupted reproduction of the 
content. 
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By making it possible to set the relation between 
the reproduction and the recording in a variety of ways, 
it is possible to provide a portable audio player which 
is capable of selecting from a variety of forms such as 
5 automatically recording the content transmitted from a 

content provider, for example, a personal computer, 
automatically recording the content after the 
completion of the reproduction of the content, or 
interrupting the reproduction of the content and after 

10 automatically recording the content, resuming the 

reproduction of the content the reproduction of which 
has been interrupted, and which is capable of 
automatically executing the operations of reproduction 
or recording easily only by means of the connection 

15 with a bi-directional communication cable. 

Fourth Embodiment 

Now the fourth embodiment will be described which 
is capable of controlling the reproduction and 
recording of the content on the part of the player by 

20 the operation of only the external device. 

A portable audio player in the fourth embodiment 
according to the present invention will be described. 
The player 1 capable of automatically reproducing and 
recording content by the operation of only the external 

25 device. In this embodiment too, the basic constitution 

of the player 1 is as shown in FIG. 1, and all the 
components have the same function as that of the 
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components described in the first embodiment except the 
program of the ROM 3. Accordingly, only different 
components will be described here. 

In the fourth embodiment, when the power is off, 
5 the CPU 2 is in the operative condition of sleep mode, 

and the ROM 3 has a program to the effect that the CPU 
2 stands by to start the communication when the 
personal computer 12 and the player 1 are connected by 
means of a bi-directional communication cable such as 

10 the USB cable 14. The CPU 2 executes the process along 

a flow chart in FIG. 5 on receiving a command signal. 

The operation of the player 1 in the fourth 
embodiment configured as described above will be 
described below with reference to an operation flow 

15 chart in FIG. 5. 

The player 1 is capable of recording the content 
transmitted from the personal computer 12 connected 
with the player 1 and reproducing the recorded content 
according to the command from the personal computer 12 . 

20 The personal computer 12 includes a player operating 

program to realize a function of recording the content 
in the player 1 and transmitting the content, a 
function of transmitting a control command such as 
recording and reproducing according to the user ' s 

25 operation command, and a function of displaying the 

content of the requirement from and response to the 
player 1 or carrying out the control according to the 
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command . 

The operation of the player 1 will be described 
below with reference to the operation flow chart in 
FIG. 5. 

5 In the fourth embodiment, the personal computer 12 

having the content to be recorded and the transmission 
program thereof and the player 1 are connected by means 
of the USB cable 14. Under this condition, the player 
1 always receives a command signal from the personal 

10 computer 12 (step S70). 

The user operates the personal computer 12 to 
execute the player operating program. In order to 
record the content, the user specifies the content and 
gives a command to start recording, while in order to 

15 reproduce the content, the user gives a command to 

start reproduction. In the former case, the personal 
computer 12 transmits a recording command signal as a 
command signal, and in the latter case, the personal 
computer 12 transmits a reproduction command signal as 

20 a command signal. 

in the player 1 standing by for the reception of a 
command signal from the personal computer 12, the CPU 2 
determines what the received command is. If the 
received command is a recording or reproduction command 

25 the CPU 2 stores the contents of the received command 

in the RAM 4 (step S71). The CPU 2 determines the 
current status of the player 1 (step S72). In step S72 
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the CPU 2 determines whether or not the power is on or 
off, whether the content is reproduced or recorded or 
the process is stopped. 

After the determination of the current status of 
5 the player 1 in step S72, if the content is being 

reproduced, the CPU 2 determines the contents of 
command stored in step S71 (step S73). If the command 
stored in step S71 is the reproduction command, the CPU 
2 has the reproduction of the content continued (step 

10 S78), while if the command stored in step S71 is the 

recording command, the CPU 2 has the reproduction 
stopped (step S76), and then proceeds to step S79. 

As a result of the determination (determination of 
the current status of the player 1) in step S72, if the 

15 power is on but the reproduction is stopped, the CPU 2 

determines the command stored in step S71 (step S74). 
If the command is determined to be the reproduction 
command, the CPU 2 starts the reproduction of the 
content (step S78). If the command is determined to be 

20 the recording command in step S74, the CPU 2 proceeds 

to step S79. 

If the CPU 2 determines that the power is off in 
step S72, the CPU 2 turns the power on (step S75), and 
determines the command in step S71 (step S77). If the 
25 command is determined to be the reproduction command, 

the content is reproduced (step S78), and if the 
command is determined to be the recording command, the 
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CPU 2 proceeds to step S79. 

In step S79, the CPU 2 transmits a content request 
signal to the personal computer 12 through the 
peripheral I/F 6. The personal computer 12, on 
5 receiving the content request signal, transmits a 

content output notification, while the player 1, on 
receiving the notification (step S80), starts to record 
the content in the memory card 11 (step S81). 

That is, as described above, the content is stored 

10 in the personal computer 12, which stores the program 

for transmitting the stored content. The transmission 
program functions in such a way that when executed, the 
program prepares to transmit the content specified by 
the user, and uses the USB connector to transmit data 

15 to or receive data from the player 1. When the program 

receives a content request signal from the player 1 via 
the built-in external I/F, after outputting a content 
output notification, the program starts to transmit the 
content specified by the user. 

20 Accordingly, the player 1 outputs the content 

request signal in step S79, and the personal computer 
12, on receiving the content request signal, outputs a 
content output notification, and starts to transmit the 
content specified by the user. 

2 5 In the player 1, the CPU 2, after receiving the 

output notification from the personal computer 12, 
receives the content transmitted from the personal 
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computer 12 through the peripheral I/F 6, and records 
the content in the memory card 11 through the medium 
I/F 5 (step S81) . 

When the transmission of the content is completed, 
5 the personal computer 12 transmits an end-of -content 

notification. The CPU 2 of the player 1 receives the 
notification. The player 1 receives the content end- 
of -content notification in step S82 and after the 
completion of the recording in step S83, the player 1 

10 returns to step S70 and waits for the receiving of the 

command signal from the personal computer 12. 

As described above, in this embodiment when the 
player is connected with external device such as a 
personal computer, the player gets ready to receive a 

15 command signal from the external device. When the 

external device transmits a reproducing or recording 
command signal, the player reproduces or records the 
content according to the command signal. Thus, it is 
possible to make the portable audio player 

2 0 automatically reproduce or record the content with the 

operation of only the external device without directly 
operating the portable audio player. 

The recording and reproducing apparatus in this 
embodiment comprises the interface which is capable of 

25 bi-directional communication for being connected with 

an external device, the storage medium capable of 
recording and reproducing the content such as audio and 
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visual data, and a control section which waits for a 
command signal from the external device. When the 
player is connected with the external device such as a 
personal computer by means of a bi-directional 
5 communication cable, and the recording or reproducing 

is executed according to the recording or reproducing 
command signal given by the external device. After the 
completion of the recording or reproducing, a command 
signal from the external device is again waited for. 

10 It is possible to provide a recording and reproducing 

apparatus capable of selecting and executing the 
reproducing or recording of the content by means of the 
external device irrespective of whether the content is 
being reproduced or stopped or the power is off. 

15 Fifth Embodiment 

In the second embodiment, when different contents 
are recorded and reproduced simultaneously, if a 
sufficient amount of the reproduced data is not spooled, 
in order to give priority to the reproduction, the 

20 receiving of the recorded data is stopped temporarily 

until a sufficient amount of the reproduced data is 
spooled. However, there may occur a case in which the 
recording cannot be started forever. The fifth 
embodiment will now be described which is capable of 

25 automatically reproducing or recording the content 

successively according to a preset operation mode when 
the process load is too heavy for the simultaneous 
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execution of recording and reproduction. 

The basic constitution of the player 1 in this 
embodiment is as shown in FIG. 1, and all the 
components have the same function as that of the 
5 components described in the first embodiment except the 

program of the ROM 3 and the user I/F 8. Accordingly, 
only different components will be described here. 

In the fifth embodiment, the user I/F 8 is 
connected with a plurality of switches formed in the 

10 main body of the player 1. These switches are a volume 

switch, a reproduction and stop switch, forward and 
backward skip switches, a power switch, and a mode 
setting switch for setting up the operation mode. A 
program is stored in the ROM 3 which is capable of 

15 recording and reproducing different contents 

simultaneously and which determines the load of the CPU 
and when the load is too heavy for the simultaneous 
execution of recording and reproducing, is capable of 
automatically reproducing or recording the content 

20 according to the preset mode. This mode is not only 

set by a command of the player 1, but by a command from 
the personal computer 12. When the content is 
reproduced, the reproduced content is spooled in the 
memory (RAM 4) before the reproduction is started, 

25 which makes it possible to reproduce the content 

without interruption while a received content is 
recorded. For that purpose, the program in the ROM 3 
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is programmed so as to be capable not only of recording 
and reproducing the data simultaneously but of spooling 
a sufficient amount in the RAM 4 before starting the 
reproduction so that the content may be reproduced 
5 without interruption, and of recording the received 

content at any time during the reproduction. The 
recording of the content received from the personal 
computer 12 is started when a recording command is 
transmitted from the personal computer 12; accordingly, 

10 the personal computer 12 transmits a recording command 

to the player 1 before transmitting the content to the 
player 1 for the recording. 

The personal computer 12 has a function of 
suspending the transmission of the content until a 

15 standby command is cancelled in receiving a data output 

standby command from the player 1, and when a standby 
command is cancelled, that is, when the personal 
computer 12 receives a data output permission 
notification from the player 1, the personal computer 

20 12 starts transmitting the content. 

Accordingly, the player 1 has a program in the ROM 
3 which transmits to the player 1 through the I/F 6 a 
notification to the effect that the data output should 
be suspended until a sufficient amount of reproduced 

25 data is spooled in the memory when the player 1 is 

ready to reproduce the content but there is not enough 
spool amount of the reproduced data, and which outputs 



a data output permission notification when the 
sufficient spool of the content is completed. 

The personal computer 12 also has a function of 
transmitting the content specified by the user by means 
5 of a bi-directional communication cable, and a function 

of transmitting an end-of -content notification to the 
player 1 when the transmission of the content is 
completed. 

The operation of the player 1 in the fifth 

10 embodiment configured as described above will be 

described now with reference to operation flow charts 
in FIGS. 6 and 7. The flow chart in FIG. 6 shows the 
process of measuring the CPU load, spooling the 
reproduced data and recording the content at the time 

15 of the recording and reproduction. The flow chart in 

FIG. 7 shows the process carried out when the CPU load 
is too heavy for the simultaneous execution of the 
recording and reproduction. 

The personal computer 12 connected to the player 1 

2 0 is provided with the content to be recorded in the 

player 1 and a transmission program thereof. 

That is, the content is stored in the personal 
computer 12, which is provided with the program for 
transmitting the stored content. The transmission 

25 program functions in such a way that when executed, the 

program prepares to transmit the content specified by 
the user, and uses the built-in external I/F with the 
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USB connector to transmit data to or receive data from 
the player 1 . When the program receives a content 
request signal from the player 1 via the built-in 
external I/F, after outputting a content output 
5 notification, the program starts to transmit the 

content specified by the user. 

The player 1 and the personal computer 12 are 
connected through the peripheral I/F 6 by means of the 
USB cable 14. 

10 The user operates the personal computer 12 having 

the content to be recorded and the transmission program 
of the content to execute the transmission program of 
the content, and the user gives a command to execute 
the transmission after specifying the content. 

15 The personal computer 12 prepares to transmit the 

content, functions so as to transmit data to and 
receive data from the player 1 through the built-in 
external I/F having the USB connector and thereby 
transmit the recording command to the player 1 through 

20 the built-in external I/F. The personal computer 12 

stands by for a data output permission notification 
from the player 1 . 

in the player 1, on the other hand, the CPU 2 
executes the process by carrying out the program in the 

25 ROM 3. When the program is started (step S120), the 

CPU 2 first determines whether or not the CPU 2 is 
recording the content or a recording command is output 



from the personal computer 12 or the user I/F 8 (step 
S121). If the CPU 2 determines that the CPU 2 is 
recording the content or there is the recording command, 
the CPU 2 proceeds to step S130. 
5 In step S121, if the CPU 2 determines that there 

is no recording command or that the CPU 2 is not 
recording the content, the CPU 2 proceeds to step S122, 
and determines whether or not the CPU 2 is reproducing 
the content or there is a reproduction command output 

10 from the user I/F 8 or the personal computer 12. In 

step S122, if the CPU 2 determines that the CPU 2 is 
not reproducing the content or there is no reproduction 
command, the CPU 2 returns to step S121, while if the 
CPU 2 is reproducing the content or there is the 

15 reproduction command, the CPU 2 reads the data from the 

memory card 11 storing the content (step S123), spools 
the data in the memory (RAM 4), and reproduces the 
content (step S124). 

In step S121, if the CPU 2 determines that the 

2 0 CPU 2 is recording the content or there is the 

recording command, the CPU 2 proceeds to step S130, in 
which the CPU 2 determines whether or not the CPU 2 is 
reproducing the content or there is the reproduction 
command. If neither is the case in step S130, the 

25 CPU 2 proceeds to step S151. 

On the other hand, if the CPU 2 determines that 
the CPU 2 is reproducing the content or there is the 
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reproduction command in step S130, the CPU 2 proceeds 
to step S131 and calculates the current load of the CPU 
2 . If it is determined that the load will allow the 
simultaneous execution of the recording and 
5 reproduction, the CPU 2 proceeds to step S132. 

In step S132, the CPU 2 determines whether or not 
there is enough amount of the reproduction data spooled 
in the memory (RAM 4). If there is not enough amount 
of the spooled data, the CPU 2 outputs a data output 
10 standby command to the personal computer 12 (step S133), 

reads the data from the memory card 11 (step S134), and 
spools the data in the memory (RAM 4) (step S135). 

The personal computer 12 , on receiving the data 
output standby command, suspends the transmission of 
15 the content until the standby command is cancelled. 

As described above, the CPU 2 reads and spools the 
data until enough amount of data is spooled in the 
memory so that the content may be reproduced without 
interruption when the operation of reading the data 
20 from the personal computer 12 is executed. 

When there is a sufficient amount of data spooled 
in the memory, the CPU 2 outputs a data output 
permission notification to the personal computer 12 
(step S151). On receiving the notification, the 
25 personal computer 12 outputs the content as packet data, 

which the player 1 receives (step S152). 

After receiving the packet data, the CPU 2 
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determines whether or not the whole content is received 
by confirming an end-of -content notification 
transmitted from the personal computer 12 (step S153). 
If the end-of -content notification is active, the CPU 2 
5 determines that the whole content is received, records 

the data in the memory card 11 (step S154), and returns 
to step S121. 

If the end-of -content notification is inactive in 
step S153, the CPU 2 determines that there remains data 

10 to be received, and outputs a data output permission 

notification to the personal computer 12 to receive 
data (step S155), and records the received data in the 
memory card 11 (step S156). 

As a result of the calculation of the CPU load in 

15 step S131, if it is determined that the load is such 

that the load does not allow the simultaneous execution 
of the recording and reproduction, the CPU 2 proceeds 
to step S160 (FIG. 7). In step S160, the CPU 2 
determines the operation mode, and if the mode is the 

20 reproduction priority mode, the CPU 2 proceeds to step 

S161, if the mode is the recording priority mode, the 
CPU 2 proceeds to step S170, if the mode is the post- 
reproduction recording mode, the CPU 2 proceeds to step 
SI 80, and if the mode is the post-recording 

25 reproduction mode, the CPU 2 proceeds to step S181. 

Among the above modes, in the reproduction 
priority mode, the recording of the content is stopped 
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in step S161, and the specified content is reproduced 
(or the reproduction is continued) in step S162. If 
there remains no content to be reproduced, the 
reproduction is completed (step S163), and the CPU 2 
5 returns to the process in step S121. 

In the recording priority mode, the CPU 2 outputs 
a notification to the effect that the reproduction is 
not permitted to the display device 10 in step S170. 
The CPU 2 has the display device 10 indicate that the 

10 reproduction is inhibited. The CPU 2 outputs a 

recording permission notification to the personal 
computer 12 (step S171), and receives the packet data 
transmitted (step S172). The CPU 2 determines whether 
or not there is an end-of -content notification 

15 transmitted from the personal computer 12 (step S173), 

and if the recording is not completed, the CPU 2 
transmits a data standby command to the personal 
computer 12 (step S174), and after recording the data 
received in step S175 in the memory card 11, outputs a 

20 recording permission notification again to the personal 

computer 12 (step S171). 

If the CPU 2 receives an end-of -content 
notification from the personal computer 12 in step S173, 
the CPU 2 proceeds to step S184 in which the received 

25 data is recorded in the memory card 11, and completes 

the recording (step S177). The CPU 2 determines the 
operation mode (step S178), and if the operation mode 
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is the post-recording reproduction mode, the CPU 2 
restarts the interrupted reproduction (step S179), and 
returns to step S121. 

As a result of the determination in step SI 78, if 
5 the operation mode is the recording priority mode, the 

CPU 2 returns to step S122 without doing anything. 

As a result of the operation mode determination in 
step S160, if the operation mode is the post- 
reproduction recording mode, the CPU 2 proceeds to the 

10 process in step SI 80, where the CPU 2 outputs a 

recording inhibition notification to the personal 
computer 12. The CPU 2 reproduces the content or 
continues the reproduction (step S186), and when there 
remains no content to be reproduced, the CPU 2 

15 completes the reproduction (step S176), and proceeds to 

step S171. 

As a result of the operation mode determination in 
step S160, if the operation mode is the post-recording 
reproduction mode, the CPU 2 proceeds to step S181, 

20 where the CPU 2 has the reproduction suspended, and 

proceeds to step S171 and executes the processes of 
step S171 and the subsequent steps described above. 

Thus, by selecting from modes such as the 
reproduction priority mode which gives priority to the 

25 reproduction, the recording priority mode which gives 

priority to the recording, the post-reproduction 
recording mode which starts the recording after the 
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reproduction if the content is reproduced, and the 
post-recording reproduction mode which interrupts the 
reproduction if the content is reproduced and carries 
out the recording and then restarts the reproduction 
5 after the completion of the recording, and by carrying 

out control according to the selected mode, it is 
possible for a player incapable of recording and 
reproducing different contents simultaneously to 
automatically reproduce or record the content. 

10 The recording and reproducing apparatus according 

to the fifth embodiment comprises the interface which 
is capable of bi-directional communication and is 
connected with the external device providing the 
content, the storage medium capable of recording and 

15 reproducing the content such as audio and visual data, 

the mode setting means which sets up mode information 
to specify which of the reproduction and the recording 
is given priority, and the control means which gives 
priority to either the reproduction or the recording 

2 0 according to the preset mode when the recording of the 

content transmitted from the external device and the 
reproduction of the content compete and the 
simultaneous execution of the recording and 
reproduction is impossible because of the limitation of 

25 the process capability of the CPU. 

When the recording and the reproduction compete 
and both cannot be executed simultaneously, either the 
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recording or the reproduction is selected automatically 
according to the preset mode, and the process with low 
priority is interrupted and restarted later. Thus, it 
is possible to carry out the recording and reproduction 
5 as desired with a simple operation. Manual operations 

to interrupt the reproduction when the recording is 
carried out, or to interrupt the recording when the 
reproduction is carried out are not necessary. 
Therefore, the recording and reproduction is executed 

10 with an extremely simple operation. 

Sixth embodiment 

In the fifth embodiment, when the load of the CPU 
is too heavy for the simultaneous execution of the 
recording and reproducing, either the recording or the 

15 reproduction is suspended according to the operation 

mode preset in the player 1. Now, the sixth embodiment 
will be described which is capable of automatically 
executing the reproduction or recording of the content 
successively according to a command from the external 

20 device. 

A player 1 according to this embodiment is capable 
of being remotely controlled its reproduction and 
recording of the content by the operation of only the 
external device connected with the player 1 by means of 

25 a bi-directional communication cable. Basic 

constitution of the player 1 in this embodiment is as 
shown in FIG. 1, and all the components have the same 



function as that of the components described in the 
first embodiment except the program of the ROM 3 . 
Accordingly, only different components will be 
described here. 

5 In the sixth embodiment, a program in the ROM 3 is 

capable of the operations of recording and reproducing 
the content simultaneously so that different contents 
may be recorded and reproduced simultaneously by the 
CPU 2. When the content is reproduced, the reproduced 

10 content is spooled in the memory (RAM 4) before the 

reproduction is started, which makes it possible for 
the reproduced content to be reproduced without 
interruption when received content is recorded. For 
that purpose, the program in the ROM 3 is capable not 

15 only of recording and reproducing the data 

simultaneously but of spooling a sufficient amount of 
data in the RAM 4 before starting the reproduction so 
that the reproduced content may be reproduced without 
interruption and of recording the received content at 

20 any time during the reproduction. The recording of the 

content received from the personal computer 12 is 
started when a recording command is transmitted from 
the personal computer 12. Accordingly, the personal 
computer 12 transmits a recording command to the player 

25 1 before transmitting the content to the player 1 for 

the recording. The personal computer 12 has a function 
of suspending the transmission of the content until a 



- 52 



standby command is cancelled in receiving a data output 
standby command from the player 1. When the standby 
command is cancelled, that is, when the personal 
computer 12 receives a data output permission 
5 notification from the player 1, the personal computer 

12 starts transmitting the content. 

Accordingly, the player 1 has a program in the ROM 
3 which transmits to the external device through the 
I/F 6 a notification to the effect that the data output 

10 should be suspended until there is enough amount of the 

spooled data when the player 1 is ready to reproduce 
the content but there is not enough amount of the 
spooled data, and which outputs a data output 
permission notification when the spool of the content 

15 is completed. 

The personal computer 12 has a function of 
transmitting an end-of -content notification to the 
player 1 when the transmission of the content is 
completed, and also has a function of indicating which 

20 of the reproduction and the recording is given priority 

on receiving a command request signal requiring the 
indication of the reproduction or recording transmitted 
by the player 1 . The selection of the indication may 
be manually specified by the user or may be done by the 

25 program. 

The personal computer 12 also has a function of 
suspending the transmission of the content to the 
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player 1 on receiving a recording inhibition 
notification from the player 1, a function of 
suspending the transmission of the content currently 
being transmitted on receiving a data output standby 
5 command, and others. The function of suspending the 

data output makes the transmitting side suspend the 
transmission until the receiving side completes the 
process of recording the data accumulated in a 
receiving buffer in the memory card 11. In order to 

10 make good use of this function, this embodiment employs 

the packet transmission in which the content is 
transmitted by the packet. 

The operation of the player 1 in the sixth 
embodiment configured as described above will be 

15 described with reference to the operation flow charts 

shown in FIGS. 6 and 8. The flow chart in FIG. 6 shows 
the process of measuring the CPU load, spooling the 
reproduced data and recording the content at the time 
of the recording and reproduction, and this process is 

20 the same as in the fifth embodiment. The operation 

flow chart in FIG. 8 shows a process carried out when 
the load is too heavy as a result of the load 
measurement for the simultaneous execution of the 
recording and reproduction. 

25 As a result of the CPU load calculation in step 

S131, if the load is such that the recording and the 
reproduction cannot be carried out simultaneously, the 
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CPU 2 proceeds to step S200 in FIG. 8. 

The CPU 2 outputs a command request signal to the 
personal computer 12 in step S200, having the personal 
computer 12 select whether to carry out the 
5 reproduction or the recording. The personal computer 

12 accordingly displays a screen requiring the 
indication of the selection of either the reproduction 
or the recording. The user, on receiving this 
requirement, gives a command of either the reproduction 
10 or the recording. 

The player 1 receives the command after the 
personal computer 12 transmits the command of either 
the reproduction or the recording, and the CPU 2 
determines the command transmitted from the personal 
15 computer 12 (step S201). 

If the CPU 2 determines that the command is the 
reproduction command, the CPU 2 outputs a recording 
inhibition notification to the personal computer 12 
(step S202). The CPU 2 continues or starts the 
20 reproduction (step S203), and when the reproduction 

process of the content to be reproduced is completed 
(step S204), the CPU 2 proceeds to step S211. 

If the command is determined to be the recording 
command in step S201, the CPU 2 suspends the 
25 reproduction (step S210). The reproduction process is 

thereby interrupted. 

The CPU 2 outputs a recording permission 
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notification to the personal computer 12 (step S211), 
which accordingly transmits the content by packet 
transmission. The CPU 2 of the player 1 receives the 
packet data from the personal computer 12 (step S212). 
5 The CPU 2 determines whether or not there is an end-of - 

content notification transmitted from the personal 
computer 12. If there is no end-of -content 
notification, the CPU 2 proceeds to step S213, where 
the CPU 2 outputs a data output standby command, then 

10 records the data in the memory card 11 (step S214), 

proceeds to step S211, and repeats the same process. 

When there remains no data to be received, the 
personal computer 12 transmits an end-of -content 
notification (step S215); then the CPU 2 proceeds to 

15 step S216 and completes the recording. In step S217, 

as in step S201, the CPU 2 determines the command from 
the personal computer 12 . If the command is the 
recording command, the CPU 2 proceeds to step S218, 
restarts the reproduction and returns to step S121. If 

2 0 the command is the reproduction command, the CPU 2 

returns to S121. 

As described above, the player reproducing the 
stored content in the sixth embodiment is a content 
player capable of recording content by the connection 

25 with external device for providing the content and of 

recording and reproducing different contents 
simultaneously, which determines whether or not the 



current process condition of the player to know the 
load on receiving a recording requirement of the 
content from the external device. If the load is too 
heavy for the simultaneous execution of the 
5 reproduction and recording of different contents, a 

command is required for the external device. According 
to the command from the external device, the priority 
of the recording process and the reproduction process 
is determined to execute the processes in order of 

10 priority. 

The embodiment is a portable audio player capable 
of the simultaneous execution of the recording and 
reproducing which can reproduce or record the content 
by remote control by the operation of only the external 

15 device connected with the player by means of a bi- 

directional communication cable. In this embodiment, 
if both the recording and the reproduction cannot be 
executed simultaneously, either the recording or the 
reproduction is selected and executed simultaneously 

20 according to the priority based on the command from the 

external device. Thus, unlike in the case of a 
conventional player, it is not necessary to interrupt 
the reproduction to record the content during the 
reproduction, or to interrupt the recording to 

25 reproduce the content during the recording. Therefore, 

it is possible to execute the recording and 
reproduction with an extremely easy operation. 
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Additional advantages and modifications will 
readily occur to those skilled in the art. Therefore, 
the present invention in its broader aspects is not 
limited to the specific details, representative devices, 
5 and illustrated embodiments shown and described herein. 

Accordingly, various modifications may be made without 
departing from the spirit or scope of the general 
inventive concept as defined by the appended claims and 
their equivalents. For example, the content is mainly 

10 audio data in the above embodiments, but other content 

such as moving images, still pictures and others can be 
treated similarly. In each of the above embodiments, 
USB cable was used to connect the player with a 
personal computer, but an interface corresponding to 

15 the plug and play capable of bi-directional 

communication and of recognizing the connection of the 
device such as IEEE 1394 may be employed. In each of 
the above embodiments, the content is recorded in the 
storage medium, and the way of reading what was 

20 recorded was described; it is possible to use the 

inside RAM and others for the purpose of recording or 
reproducing the content. 
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WHAT IS CLAIMED IS: 

1. A recording and reproducing apparatus 
comprising: 

means for recording a content supplied from an 
5 external device; 

means for reproducing the content; 

means for detecting that said reproducing means 
performs a reproduction when a recording command is 
issued; and 

10 means for disabling said reproducing means and 

enabling said recording means when said detecting means 
detects that said reproducing means performs the 
reproduction . 

2. The apparatus according to claim 1, further 

15 comprising means for enabling said recording means when 

said detecting means does not detect that said 
reproducing means performs reproduction. 

3. The apparatus according to claim 1, further 
comprising: 

20 second detecting means for detecting that said 

recording means is turned on when the recording command 
is issued; and 

means for turning on said recording means when 
said second detecting means does not detect that said 

25 recording means is turned on. 

4. The apparatus according to claim 1, further 
comprising means for restarting interrupted 
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reproduction after recording is completed. 

5. A recording and reproducing apparatus 
comprising: 

means for recording a content supplied from an 
5 external device; 

means for reproducing the content; 

means for detecting that the apparatus is 
connected to the external device; 

means for setting an operation mode; and 
10 means for controlling said recording means and 

said reproducing means in accordance with the operation 
mode when said detecting means detects that the 
apparatus is connected to the external device. 

6. The apparatus according to claim 5, wherein 
15 said setting means sets one of a first mode, second 

mode, third mode, and fourth mode, 

wherein in the first mode reproduction is 
continued if the apparatus is connected to the external 
apparatus during reproduction, 
20 in the second mode reproduction is stopped and 

recording is started if the apparatus is connected to 
the external apparatus during reproduction, 

in the third mode recording is started after 
reproduction is completed if the apparatus is connected 
25 to the external apparatus during reproduction, and 

in the fourth mode reproduction is interrupted and 
recording is started if the apparatus is connected to 
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the external apparatus during reproduction and after 
recording is completed, the interrupted reproduction is 
restarted. 

7. The apparatus according to claim 6, wherein 
5 said setting means comprises an interface device for 

manually presetting the operation mode. 

8. The apparatus according to claim 5, wherein 
said setting means comprises means for receiving a mode 
setting command from the external device. 

10 9. A recording and reproducing apparatus 

comprising: 

means for recording a content supplied from an 
external device; 

means for reproducing the content, the reproducing 
15 means buffering content data before reproduction; 

means for detecting that a sufficient amount of 
the content data is buffered when a recording command 
is issued during reproduction; and 

means for enabling said recording means when said 
20 detecting means detects that the sufficient amount of 

the content data is buffered. 

10. The apparatus according to claim 9, further 
comprising means for disabling said recording means 
when said detecting means does not detect that the 

25 sufficient amount of the content data is not buffered. 

11. The apparatus according to claim 10, further 
comprising means for keeping reproduction of said 



- 61 - 



reproducing means when said detecting means detects 
that the sufficient amount of the content data is 
buffered. 

12. The apparatus according to claim 10, further 

5 comprising means for starting said recording means when 

said detecting means detects that the sufficient amount 
of the content data is buffered. 

13. The apparatus according to claim 9, further 
comprising means for setting an operation mode; and 

10 means for controlling said recording means and said 

reproducing means in accordance with the operation mode 
when said detecting means detects that the sufficient 
amount of the content data is not buffered. 

14. The apparatus according to claim 13, wherein 
15 said setting means sets one of a first mode, second 

mode, third mode, and fourth mode, 

wherein in the first mode reproduction is 
continued if the apparatus is connected to the external 
apparatus during reproduction, 
20 in the second mode reproduction is stopped and 

recording is started if the apparatus is connected to 
the external apparatus during reproduction, 

in the third mode recording is started after 
reproduction is completed if the apparatus is connected 
25 to the external apparatus during reproduction, and 

in the fourth mode reproduction is interrupted and 
recording is started if the apparatus is connected to 
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the external apparatus during reproduction and after 
recording is completed, the interrupted reproduction is 
restarted. 

15. The apparatus according to claim 14, wherein 
5 said setting means comprises an interface device for 

manually presetting the operation mode. 

16. The apparatus according to claim 13, wherein 
said setting means comprises means for receiving a mode 
setting command from the external device. 

10 17. A method of controlling a recording and 

reproducing apparatus comprising means for recording a 
content supplied from an external device and means for 
reproducing the content, the method comprising the 
following steps of: 

15 detecting that said reproducing means performs a 

reproduction when a recording command is issued; and 

disabling said reproducing means and enabling said 
recording means when said detecting means detects that 
said reproducing means performs the reproduction. 

20 18. The method according to claim 17, further 

comprising the step of enabling said recording means 
when it is not detected that said reproducing means 
performs reproduction. 

19. The method according to claim 17, further 

25 comprising the steps of: 

detecting that said recording means is turned on 
when the recording command is issued; and 
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turning on said recording means when it is not 
detected that said recording means is turned on. 

20. The method according to claim 17 , further 
comprising the step of restarting interrupted 

5 reproduction after recording is completed. 

21. A method of controlling a recording and 
reproducing apparatus comprising means for recording a 
content supplied from an external device and means for 
reproducing the content, the method comprising the 

10 following steps of: 

detecting that the apparatus is connected to the 
external device; 

setting an operation mode; and 
controlling said recording means and said 
15 reproducing means in accordance with the operation mode 

when said detecting means detects that the apparatus is 
connected to the external device. 

22. The method according to claim 21, wherein said 
operation mode includes a first mode, second mode, 

2 0 third mode, and fourth mode, 

wherein in the first mode reproduction is 
continued if the apparatus is connected to the external 
apparatus during reproduction, 

in the second mode reproduction is stopped and 
25 recording is started if the apparatus is connected to 

the external apparatus during reproduction, 

in the third mode recording is started after 
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reproduction is completed if the apparatus is connected 
to the external apparatus during reproduction, and 

in the fourth mode reproduction is interrupted and 
recording is started if the apparatus is connected to 
5 the external apparatus during reproduction and after 

recording is completed, the interrupted reproduction is 
restarted. 

23. The method according to claim 22, further 
comprising the step of setting the operation modes 

10 using a manual interface device. 

24. The method according to claim 21, wherein 
further comprising the step of receiving a mode setting 
command from the external device. 

25. A method of controlling a recording and 

15 reproducing apparatus comprising means for recording a 

content supplied from an external device and means for 
reproducing the content, the reproducing means 
buffering content data before reproduction, the method 
comprising the following steps of: 

20 detecting that a sufficient amount of the content 

data is buffered when a recording command is issued 
during reproduction; and 

enabling said recording means when said detecting 
means detects that the sufficient amount of the content 

25 data is buffered. 

26. The method according to claim 25, wherein a 
recording is inhibited when it is not detected that the 
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sufficient amount of the content data is not buffered. 

27. The method according to claim 26 , wherein the 
reproduction is continued when it is detected that the 
sufficient amount of the content data is buffered. 
5 28. The method according to claim 26, wherein the 

recording is started when it is detected that the 
sufficient amount of the content data is buffered. 

29. The method according to claim 25, further 
comprising the step of setting an operation mode; and 

10 wherein said recording means and said reproducing means 

is controlled in accordance with the operation mode 
when it is detected that the sufficient amount of the 
content data is not buffered. 

30. The method according to claim 29, wherein the 
15 operation mode includes a first mode, second mode, 

third mode, and fourth mode, 

wherein in the first mode reproduction is 
continued if the apparatus is connected to the external 
apparatus during reproduction, 
2 0 in the second mode reproduction is stopped and 

recording is started if the apparatus is connected to 
the external apparatus during reproduction, 

in the third mode recording is started after 
reproduction is completed if the apparatus is connected 
25 to the external apparatus during reproduction, and 

in the fourth mode reproduction is interrupted and 
recording is started if the apparatus is connected to 
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the external apparatus during reproduction and after 
recording is completed, the interrupted reproduction is 
restarted. 

31. The method according to claim 29 , wherein said 
5 setting step comprises a substep of setting the 

operation mode using a manual interface device. 

32. The method according to claim 29, wherein said 
setting means comprises a substep of receiving a mode 
setting command from the external device. 



10 
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ABSTRACT OF THE DISCLOSURE 
The present invention comprises a communicating 
means to communicate with external device providing 
content, a storage medium retaining the content capable 
5 of recording and reading the content, recording and 

reproducing means which record the content obtained by 
means of the communicating means in the storage medium 
and which read and reproduce the content recorded in 
the storage medium, a recording operation means to 

10 execute a recording operation, control means which 

judge the recording and reproducing process conditions 
when the recording operation means is operated, and if 
the content is reproduced, after stopping the 
reproduction, while if the content is not reproduced, 

15 immediately, control the content received by means of 

the communicating means so as to be recorded in the 
storage medium. 
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(Re g. No. 2 9, 9 24 ) , Susan Haberman Griff en (Reg. No. 30, 907), Richard B.Racine 
(Reg. No. 30, 415) , Thomas H. Jenkins (Reg. No. 30, 857) , Robert E.Converse, Jr. 
(Reg. No. 27, 432) , Clair X. Mu 1 1 e n , J r . ( Re g . No . 2 0 , 3 4 8 ) , Christopher P. Foley 
(Reg. No. 3 1, 354) , John C . P au 1 ( R e g. No . 3 0 , 4 1 3 ) , David M. Kelly (Reg. No. 30, 953 
), Kenneth J. Meyers (Reg. No. 25, 146), Carol P. Einaudi (Reg. No. 32, 220), 
Walter Y. Boyd, Jr. (Reg. No. 31, 738), Steven M. An z a 1 o n e ( Re g . N o . 3 2 , 0 9 5 ) , 
Jean B. Fordis (Reg. No. 32, 984), Barbara C. McCurdy, ( Re g . N o . 3 2 , 1 2 0 ) , James 
K. Hammond (Reg. No. 31, 964) , Richard V. Burguj ian (Reg. No. 31, 744), J.Michael 
Jakes (Reg. No. 32, 824) , Thomas W. B a nk s ( R e g . N o . 3 2 , 7 1 9 ) , M.Paul Barker (Reg. 
No. 32, 013) and Charles E. Van Horn (Reg. No. 40, 266) , each of whose address 
is 1300 I Street, N. W. , Washington, D . C . , 2 0 0 0 5 - 3 3 1 5 , or any one of them, 
my attorneys with full power of substitution and revocation, to 
prosecute this application and to transact all business in the Patent & 
Trademark Office connected therewith, and request that correspondence be 
directed to Finnegan, Henderson, Farabow, Garrett & Dunner, L. L. P. , 
1300 I Street, N. W. , Washington, D.C. , 20005-331 5. 

I declare further that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or im- 
prisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of 
the application or any patent issued thereon. 
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I declare further that my post office address is at c/o 
Intellectual Property Division, KABUSHIKI KAISHA TOSHIBA, 1-1 Shiba 
1-chome, Minato-ku, Tokyo 105-8001, Japan; and 

that my citizenship and residence are as stated below next to my na 



Inventor: (Signature) Date Residence 
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Citizen of: Japan Hachioj i— shi, Japa 
Tadahiro Aihara 



Sop v /, ~Lboo 



Citizen of : Japan Ome— shi, Japan 

Takafumi I to 



Date : 



Citizen of: Japan 



Date : 



Citizen of: Japan 



Date : 



Citizen of: Japan 



Date : 



Citizen of: Japan 



Date : 



Citizen of: Japan 



Date : 



Citizen of : Japa 



ASSIGNMENT 
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Inventor: (Signature) 



Re s i dence 
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Hachi o j i — shi, Japa 



Takafumi I to 



RECORDING OFFICER: 

After recording please return to: 
Finnegan, Henderson, Farabow, 
Garrett & Dunner, L. L. P. 



1300 I Street, N. W. , 
Washington, D. C, 20005-3315 



